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DOCUMENT-IDENTIFIER: DE 3609535 Al 

TITLE: Device for holding a patient during knee examinations 



FPAR: 

A device for holding a patient during radiographic examinations 
of the knee, 

especially by computed tomography, is characterised in that the 
knee can be 

fixed in different angular positions by means of a thigh holder 
(10) and a calf 

holder (14) whose distance and/or angle relative to one another 
can be 

adjusted, and in that the lower leg is held with tensioning of 
the extensor 

muscle of the knee, and the calf holder (10) comprises a foot 
holder (20) by 

which the lower leg can be fixed in different torsional 
positions . 

FPAR: 

It reveals, for example, the functional conditions under which 
the patella is 

deflected to what point and to what extent from its normal 
position, and it is 

thus possible to assess the .risk of the patella jumping out much 
more 

accurately than has been possible hitherto. 
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Patent Claims 

>, 

1 - Supporting device for patients undergoing knee examinations, particularly 

X-ray exa min ations, particularly through computed tomography [CTJ thereby 
characterized that due to a thigh support (1 0) and a lower leg support (14) - 
their distance and/or angle being counter-adjustable - the knee can be 
immobilized in different angles, and the lower leg is held steady during knee 
extensor muscle tension, and the lower leg support (14) includes a footrest 
(20), which allows for the lower leg to be adjusted in different torsion 
positions. 

2. Supporting device according to Claim 1 thereby characterized that each, the 
thigh support (10), the lower leg support (14) and/or the footrest (20) have a 
bearing (10 or 14 or 1 6) for the thigh, the lower leg or the foot and they are 
preferabty-lengfh?a<5ustable. 

3 . Supporting device according to Claims 1 or 2 thereby characterized that the 
thigh support (10) includes a seating area (9), which preferably connects to a 
rigid backrest (8). 

4. . Supporting device according to one of the Claims 1 to 3 thereby characterized 
that the lower thigh is attached (12) to the thigh-support (10) and hereby 
immobilized, preferably with a strap and/or with fastening moulds. 

5. Supporting device according to one of the Cl aims 1 to 4 thereby characterized 
that the lower leg is held steady by the footrest (20) during knee extensor 
muscle tension, preferably with an adjustable stop (17) for the toes. 

6. Supporting device according to one of the Claims 1 to 5 thereby characterized 
that it has a measuring unit (2 1) for patient's executed knee extension 
strength, preferably with a visible display unit (22) for the patient and the 

examiner;--- - - • •• ■- • ._ _L _ _..„■ _ . ^ ■ 

7. Supporting device according to one of the C laims 2 to 6 thereby characterized 
that the described bearings (14; 16) represent a rigid unit for the lower leg and 
the foot. The length and angle of the .bearing can be adjusted. 

8. Supporting device according to one of the Claims 5 to 7 thereby characterized 
that for the common bearings for both thighs and the lower legs, including the 
described measuring unit (21), the foot bearing (16) between right and left 
foot is adjustable to the right and left 

?. Supporting device according to one of the Cl aims 2 to 8 thereby characterized 
that the foot is attached to the footrest, preferably with a crossed strap (35). 

1 0. Supporting device according to one of the Cl aims 1 to 9 thereby characterized 
that the sliding plate (2) used for computed tomography is controlled by the 
CT unit-feed. 
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Description 

The invention concerns a supporting device for patients undergoing knee examinations 
particularly X-ray e xaminat ions, particularly through computed tomography. 

# Force of the knee extensor muscle is applied to the kneecap, sitting on its plain 
bearing, from above and to the kneecap ligament attached to the lower leg bone from 
below, the ligament keeps the strength of the knee extensor muscle balanced: To 
complete the force balance, a transverse force is necessary as the application of force of 
the knee extensor muscle and the kneecap ligament to the kneecap deviates slightly from 
the parameter of the straight angle. The necessary transverse force is achieved partly 
through the cup-shape of the plain bearing and partly through ligaments holding me 
kneecap m a horizontal direction. The kneecap is supported by the bearing witti an 
oblong contact area pointing transversely. 

-.Ifee kneeca p and thusjhe oori^ area become only_sJightly_dislocated when 

pressure is applied to the healthy knee. Diseases may result in morepronounced 
dislocation, which is lateral most of the time and rarely medial. 

To determine the situation of the support between the kneecap and the bearing, 
X-rays are taken from various knee flexion angles. With the traditional method, X-ray 
images of the knee were taken between the kneecap and the bearing. CT allows for 
substantially more precise results with a multitude of sections taken through the knee 
It is the responsibility of this invention to optimize the diagnostic power of the 

test 

m accordance with the invention, the purpose is served with the supporting device 
for patients that due to a thigh support and a lower leg support - their length and/or angle 
being counter-adjustable - the knee can be immobilized in different angles, and the lower 
leg is held steady during knee extensor muscle tension, and the lower leg support 
includes a footrest, which allows for thelower leg to be immobilized in different torsion 
positions. ■ 

According to the invention X-rays taken under active extension load of the knee 
as well as of the lower leg torsion are to be implemented. Such X-rays are much more • 
informative than the latter alone, in particular when compared with such X-rays taken 
without applied pressure. 

The danger of the kneecap dislocation from the bearing, for example, is mainly 
given under the defined extremity load, which occurs if in addition to the already strong 
knee extensor muscle tension, the above-described deviation of the applied force from the 
straight angle becomes enlarged due to the torsion of the lower leg. This invention 
exemplifies the kind of functionalities that will dislocate the kneecap from its normal 
position to other positions, plus it'sheds light on the distance of the dislocated kneecap 
thus allows for a much more precise evaluation on the imminent danger of a dislocation 

Due to the invention it is now possible to treat cartilage damages or arthrosis and 
to go easy on affected areas of the plain bearing: 
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By using contrast techniques to define the cartilage margin, it is for example possible to 

establish contact areas generated by certain practical conditions, which then - if possible 

- should be kept outside the area parameters; splints could be used to disable certain knee 

flexion angles or twisting angles of the foot or certain recommended measures could be 

applied. 

To guarantee, however, reproducible examination conditions, the supporting 
device must have a measuring unit displaying the patient's executed knee extension 
strength, preferably with a visible display unit for the patient allowing him to monitor and 
control said procedure during toe required duration. 

The complete structural design of the supporting device according to the 
invention includes a bearing for toe thighs, the lower legs and the feet to support said 
body parts. Thus, the bearing for the thigh includes a seat, which preferably connects to a 
rigid backrest, which has a strap and/or fastening mould or such device in knee proximity 
to hold the thigh immobae.during adjustment of torsion angles to avoid blurry X-ray 
images due to possible sudden movements. 

For this purpose, the bearings for the lower leg and the foot constitute a rigid unit 
and the foot-supporting bearing, holding the foot with crossed straps, is for example 
length- and angle-adjustable. 

Overall, a preferred supporting device resembles a familiar lounge with knee 
support, however, it is additionally equipped .with the footrest and its bearings for thighs 
and lower legs are length-adjustable allowing for precise height adjustments. Yet, this 
design is not decisive. 

A modified example could demonstrate the thigh support not being connected to 
the seat, and the lower leg support being a single unit consisting of the footrest only as 
.the knee flexion angle is also defined by the ankle's position in conjunction with the hip 

TQ4old^e4ower4eg-inmobae4u^ the footrest 

preferably has an adjustable stop for the toes, that is to say, for the shoe tip. 

The force executed over the foot in the shoe represents the most convenient 
procedure for the patient, as the latter will barely feel any pressure. Besides, the foot in 
the shoe can be strapped securely. 

Furthermore, the footrest for the described unit to measure the knee extension 
strength is the perfect place for said unit to be installed. 

. The lower leg can also be harnessed directly in a strap support and/or fastening 
mould to hold it immobile during knee extensor muscle tension and to measure the knee 
extension strength on the spot In this case, the footrest serves solely the torsion angle 
adjustment 
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With the preferred lounge-like devise designed for two legs with common bearings for 
both, thighs and lower legs, the measuring unit installed in the footrest can be adjusted to 
the right and left. However, to simultaneously examine both legs, two footrests are 
available. 

For computed tomography. [CT], the supporting device has a sliding plate, which 
is controlled by the CT unit-feed. For other X-ray examinations, e.g. tangential images 
this sliding plate is attached to the X-ray table. 

The drawing represents two examples of the invention. 
Figure 1 represents the side view of a supporting device for a patient 
Figure 2 represents a partial view according to arrow 1 1 in Figure 1. 
Figure 3 represents the side view of a second supporting device for a patient. 
Figure 4 represents a partial view according to IV in Figure 3. 
A sliding plate 2 is attached onto a height-adjustable table 1, sliding guide not 
shown, with a supporting jteyjce 3 for a patient 

The supporting device 3 is attached to me sKdrng plate 2 with a mounting base 4 
A seat 7, length-adjustable via a bracing 6, is put at the end of the mounting base in a 
joint 5. The seat consists of a seating area 9 that connects to a rigid backrest 8 extended to 
a complete bearing 10 for the thighs. This bearing is length-adjustable as shown in IL 
Close to the end, that is to say, close to the knee, a fastening device 12 for each thigh, 
preferably cup-shaped with or without Velcro is attached. In another joint 13, a bearing 
14 for the lower legs is connected to the bearing 10 for the thighs. This, too, is length- 
adjustable as shown in 15. The bottom part of the bearing 14 for the lower legs is made 
up of a bearing 1 6 for the foot It is sideways adjustable towards the right and left foot as 
shown in Figure 2. To adjust the foot size with a toe-stop 17, this bearing is also length- 
adjustable as show in 18. As it is attached directly to bearing 14, it is furthermore angle- 
adjustable around the axis of the lower leg due to the fact that it is subdivided into a ' 
C©nsole4-9-and-.an-angle^jre It & equippejLwitha_ 

measuring unit, not individually explained, based on an elastic measuring strip 21 which 
measures vertically executed strength at the foot generated by the knee extensor muscle 
displayed on a board 22 within the patient's viewing parameter. The foot is strapped to ' 
the footrest 20 with sideways adjustable stops attached on the inside and outside as well 
as a crossed strap made from such material as Velcro. Finally, the angles between both 
bearings and the knee flexion angle can be aligned with an adjustable prop 24 that grabs 
bearing 14 by means of an oblong hole 23 in bearing 10. * 

Seat 7 moves the patient in a familiar way through a CT unit 25. The image plane 
is indicated as dash-dotted lines. The sliding plate 2 has a feed feature controlled by the 
CT unit 25. The feed from image to image is collimated to a thickness between 
1 to 3 mm, for example. 



The thickness of an acquired section trough imaging is collirnated to 1 to 4 mm, for 
example. The thickness of the imaged sections may overlap. 

The supporting device in Figures 3 and 4 has the same reference numbers of the 
corresponamg parte shown mFigw-es land 2 . 
modifications: 

Seat 7 mcluding seating area 9 and backrest 8 cannot be aligned angularly. 
However, bearing 10 for the thighs represents an individual unit, separated from the 
seating area 9, and is therefore angle-adjustable, furthermore, its adjustable feature 27 
allows for the thigh-contact surface to be differently positioned. Bearing 14 for the lower 
legs, sitting in a securing joint 28, is directly attached to the mounting plate 4. It has a 
length-adjustable feature, since the foot-bearing 26 can be mobilized through another 
securing feature 29. The footrest 20 can be secured and positioned in different angles due 
to a pulling mechanism 3 1 with an integrated spring balance 32 applied to a secured 
device 3 0. Fi^ermore, according to Figures 1 and 2, the supporting device has a feature 
to analogously adjust the angle of footrest 20 and to secure it with a spring balance. 
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